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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide iron powder capable of efficiently removing P compounds and 
toxic substances in waste water and having excellent removal performance. 

SOLUTION: This iron powder contains one or >2 kinds selected from 0.020-0.5%, by weight, P, 0.020-0.5% 
S, and 0.020-0.5% B. Moreover, the iron powder may be water atomized iron powder consisting of, by 
weight, <4.5% C and the balance Fe with inevitable impurities or may be water atomized iron powder 
consisting of one or >2 kinds selected from 0.020-0.5%, by weight, P, 0.020-0.5% S, and 0.020-0.5% B, < 
4.5% C and the balance Fe with inevitable impurities. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the suitable iron powder for 
removal processing of detrimental objects, such as P compound contained during drainage, with respect to the iron 
powder for detrimental object removal processing. 
[0002] 

[Description of the Prior Art] Detrimental objects, such as P compound contained in domestic wastewater or industrial 
drainage, flow into a river, a lake, and seawater, and induce those eutrophication, and the environmental pollution 
represented by ****** ? red tide, etc. is generated. In order to prevent these environmental pollution, adding lime, an 
aluminum sulfate, and ferric chloride from the former to drainage, performing coagulation sedimentation, and 
removing P compound is performed. 

[0003] However, the method using these matter had the problem that handling was difficult, with the problem that there 
is much sludge to generate, the problem of the secondary contamination by elution of aluminum ion, and the liquid. 
Add to drainage containing P compound, at least one sort which is a solid-state, and is chosen as JP,57-4288,A as these 
cures since it is among iron and zinc with easy handling, and manganese, or its oxide is made to react with the 
aforementioned P compound, and the art which removes P compound out of drainage is indicated. For example, add 
iron powder to drainage containing P compound, the iron ion and phosphoric-acid ion which were eluted from iron 
powder are made to react, and it is supposed that P compound will be removable out of drainage. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the iron powder indicated by JP,57-4288,A did not have an iron 
enough elution speed, and the removal performance of P compound was inferior in it, and it had the problem that P 
compound was efficiently unremovable out of drainage. Moreover, detrimental objects, such as heavy metal and an 
p rganochlorin e compound, were also efficiently unremovable besides P compound. 

[0005] thislnvention is to offer the iron powder with a sufficient removal performance which can remove P compound 

and the detrimental object under drainage efficiently. 

[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by making a specific amount and iron 
powder contain a specific element, the artificer etc. could increase the elution speed of the iron eluted into drainage 
from iron powder, found out that the removal performance of detrimental objects, such as P compound, improved, and 
completed this invention. That is, this invention is iron powder for detrimental object removal processing characterized 
by considering as the iron powder containing one sort chosen from from while of S:0.020 - 0.5 wt%, and B:0.020 - 0.5 
wt%, or two sorts or more P:0.020 - 0.5 wt%. As for the aforementioned iron powder, it is desirable to contain at least 
P:0.020 - 0.5 wt%. 

[0007] Moreover, it is good also as water atomization iron powder which contains less than [ C:4.5 wt% ], is good also 
as water atomization iron powder which consists of the remainder Fe and an unescapable impurity, contains one sort 
chosen from from while of S:0.020 - 0.5 wt%, and B:0.020 - 0.5 wt% or two sorts or more, and less than [ C:4.5 wt% ] 
P:0.020 - 0.5 wt%, and consists of the remainder Fe and an unescapable impurity. 
[0008] 

[Embodiments of the Invention] The reason for limitation of this invention is explained below. First, the iron powder 
containing one sort chosen from from while of S:0.020 - 0.5 wt%, and B:0.020 - 0.5 wt%, or two sorts or more is 
explained P:0.020 which is the 1st invention - 0.5 wt%. 

[0009] In the 1st invention, one sort chosen from from among P, S, and B or two sorts or more were chosen as an 
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element contained in iron powder. Even when the element of P, S, and B is independent, even if it adds two or more 
sorts, it increases the elution speed of the iron eluted into drainage from iron powder, and improves the removal 
performance of detrimental objects, such as P compound. Although the reason these elements enlarge iron elution 
speed is not clear, it thinks because iron corrosion is promoted in the interface of water and iron powder. 
[0010] The effect that the content of either P, S and B increases an iron elution speed less than [ 0.020 wt% ] is small, 
and the effect which enlarges the removal performance of P compound or a detrimental object is not enough. On the 
other hand, when the content of either P, S and B exceeded 0.5 wt%, it repeats the case where iron powder is immersed 
and used during prolonged drainage, and iron powder, is immersed during drainage and uses it for a long time, an iron 
elution speed decreases and the removal performance of detrimental objects, such as P compound, falls. If it is 
immersed for a long time while draining that the compound of each element and iron, Fe3P, FeS, and Fe2B turn big 
and rough as a cause that the elution speed of iron powder falls, and the interface length of the aforementioned 
compound and a ferrite decreases, and iron powder, if the content of either P, S and B exceeds 0.5 wt%, it is possible 
that the front face of iron powder is being worn with the aforementioned compound. 

[001 1] For this reason, it considered as the iron powder containing one sort chosen from from while of S:0.020 - 0.5 
wt%, and B:0.020 - 0.5 wt%, or two sorts or more P:0.020 - 0.5 wt%. moreover - since the effect that the element of P 
raises the removal performance of detrimental objects, such as P compound, is the largest among the elements of P, S, 
and B - at least — P ~ 0.020 - 0.5 wt% - containing is desirable Subsequently, the element with a large effect is S and 
the degree is B. 

[0012] Although not limited, especially the method of manufacturing the iron powder of the 1st invention adds one sort 
chosen from from among P, S, and B, or two sorts or more, may carry out water atomization, may manufacture the 
molten steel to which the component was adjusted, and after it carries out water atomization, it may return by finishing 
further (reduction, decarbonization, and finishing annealing are performed.). Or it is filled up with an iron ore, and a 
coke breeze and powder coal in the shape of a concentric circle into a refractories container, and in case it rough- 
returns, by decreasing, sulfurizing of the addition of the lime which uses a part for a coke breeze or powder sulphur in 
coal, or is added for sulfurizing prevention may be carried out, and it may be manufactured. [ mill scale (iron oxide), a 
coke breeze, powder coal, or ] After rough-returning, you may return by finishing further. 

[0013] Moreover, as for the iron powder of the 1st invention, it is desirable to make C content into less than [ 4.5 wt% ] 
from the manufacture limitation at the time of carrying out water atomization and manufacturing, and they are 
Remainder Fe and an unescapable impurity. Next, less than [ C:4.5 wt% ] which is the 2nd invention is contained, and 
the water atomization iron powder which consists of the remainder Fe and an unescapable impurity is explained. Like 
the conventional water atomizing method, the water atomization iron powder which is the 2nd invention is iron powder 
which carried out water atomization and manufactured molten steel, and it is desirable to have not performed finishing 
reduction, if it returns, since it finishes, and finishing reduction will be performed after water atomization — a 
manufacturing cost - high - a bird clapper ~ and it finishes, and when it returns, it is because the removal performance 
of detrimental objects, such as P compound, becomes low 

[0014] Moreover, water atomization iron powder is because the removal performance of detrimental objects, such as P 
compound, is larger than the iron powder which finished the sponge iron powder and sponge iron powder which 
returned mill scale and the iron ore, and was returned. The organization of water atomization iron powder is a big 
hardened structure of crystal distortion which it quenched with water, and it is thought that it is because an iron elution 
speed became large. The reason for having made the content of C into less than [ 4.5 wt% ] is explained. 
[0015] C improves the removal performance of detrimental objects, such as P compound, by suppressing oxidization on 
the front face of iron powder in the case of water atomization, and considering as the big organization of lessening the 
oxide formed in an iron powder front face, and crystal distortion. For this reason, water atomization of the molten steel 
containing C is carried out. If C content exceeds 4.5 wt%, CO generation of gas from a molten steel style becomes 
abundant at the time of water atomization, a molten steel style disperses, atomization operation becomes difficult, it is 
stabilized and iron powder cannot be manufactured. For this reason, C content is made into less than [ 4.5 wt% ]. 
[0016] If C content of water atomization iron powder is made into less than [ 0.15wt% ], since an iron powder front 
face will oxidize in the case of water atomization and many oxides will be formed in an iron powder front face, the 
removal performance of detrimental objects, such as P compound, falls. For this reason, it is desirable to make C 
content more than 0.15wt%. . If C content is made more than 0.15wt%, oxidization on the front face of iron powder is 
suppressed, and O content can make it less than [ 0.5 wt% ]. 

[0017] as an unescapable impurity — for example - Although it is desirable for Si and Mn to be raised and to consider 
as less than [ Si:0.02 wt% ] and less than [ Mn:0.20 wt% ], it is good to consider as less than [ Si:2.0wt% ] and less than 
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[ Mn:2.0 wt% ] according to the conditions of refinement processing of molten steel. If it is an element with an affinity 
strong [ Si ] with oxygen and Si content exceeds 2.0wt%, in the case of water atomization, many difficulty reducing 
oxides will be formed in an iron powder front face, and the removal performance of detrimental objects, such as P 
compound, will fall. For this reason, it is good to make Si content into less than [ 2.0 wt% ]. Mn is also an element with 
a strong affinity with oxygen, if Mn content exceeds 2.0 wt%, like Si, in the case of water atomization, many difficulty 
reducing oxides will be formed in an iron powder front face, and the removal performance of detrimental objects, such 
as P compound, will fall. For this reason, it is good to make Mn content into less than [ 2.0 wt% ]. Furthermore, if it is 
less than [ Mn:0.20 wt% ] and less than [ Si:0.02 wt% ], since the content of Mn and Si can be made the same as 
general-purpose iron powder and the production cost of water atomization iron powder will fall, it is desirable. 
[0018] P:0.020 - 0.5 wt% which is the 3rd invention, one sort chosen from from while of S:0.020 - 0.5 wt%, and 
B:0.020 - 0.5 wt% or two sorts or more, and less than [ C:4.5 wt% ] are contained, and the water atomization iron 
powder which consists of the remainder Fe and an unescapable impurity is explained. About the reason containing one 
sort chosen from from while of S:0.020 - 0.5 wt%, and B:0.020 - 0.5 wt%, or two sorts or more, P:0.020 - 0.5 wt% It is 
the same as the 1st invention mentioned above, and is the same as the 2nd invention mentioned above about the reason 
made into the water atomization iron powder which contains less than [ C:4.5 wt% ] and consists of the remainder Fe 
and an unescapable impurity further. As for the water atomization iron powder of the 3rd invention, it is desirable to 
have not returned by finishing like the iron powder of the 2nd invention. 

[0019] The iron powder of the 1st, the 2nd, and the 3rd invention is 0.01-1. 0m2/g about specific surface area. Carrying 
out is desirable. This reason is 1 .0m2/g, although the area in contact with drainage becomes large and is so 
advantageous to iron elution that specific surface area is large, since the surface area per unit weight becomes large. 
When it exceeds, it is for wearing a particle front face with an oxide, an iron elution speed's falling, or reacting [ the 
oxygen in air and the reactivity on the front face of a particle becoming large, and ] with oxygen, and becoming easy to 
ignite. It is because a surface area will become small and an iron elution speed will become small on the other hand, if 
it carries out to under 0.01m2/g. 

[0020] Moreover, the iron powder of the 1st, the 2nd, and the 3rd invention is 1-1000 micrometers about a particle 
diameter. Carrying out is desirable. This reason is 1000 micrometers. When it exceeds, it is O.Olmfor iron powder 
configuration 2/g. It is because it becomes the specific surface area of the following, and, on the other hand, is 1 . mum 
At the following, it is 1 .0m2/g. It is because it becomes the specific surface area which exceeds. 
[0021] 

[Example] (Example 1) One sort chosen from from among P, S, and B or two sorts or more were added, after carrying 
out water atomization of the molten steel to which the component was adjusted, it dehydrated, dried, cracked and 
classified and C content 0.15wt% water atomization iron powder was obtained. Oxidizing refining of molten steel 
adjusted Mn and Si. 

[0022] About these water atomization iron powder, they are the inside of hydrogen atmosphere, and 900 **xlhr. It 
finished, and after returning (reduction, decarbonization, and finishing annealing are given.), it cracked and classified 
and the iron powder of the example of this invention shown in Table 1 was obtained. On the other hand, after carrying 
out water atomization of the molten steel which adds neither of the elements, P, S, nor B, the iron powder of the 
example of comparison was obtained like the aforementioned example of invention. 

[0023] the iron powder of the acquired example of invention, and the example of comparison — 70 micrometers of 
mean particle diameters, and BET Specific-surface-area 0.01-0.1m2/g measured by the method it was . BET A method 
is the method of measuring and computing the capacity made to stick to a particle front face, and measured the capacity 
which returns and secedes from the amount of adsorption of the nitrogen gas in liquid nitrogen temperature to a room 
temperature by the gas chromatography here. Since the specific surface area of the iron powder of the example of 
invention and the example of comparison was the aforementioned range, the reactivity by the geometry has been the 
same conditions. 

[0024] In 2g of obtained iron powder, it is P concentration of 15 ppm. Phosphoric-acid solution 200 g It adds and is 2. 
It stirred between parts. After filtering the solution after stirring and removing iron powder and a resultant, the fixed 
quantity of the P concentration in a filtrate was carried out. Considering P concentration (ppm) of a filtrate as u, it is the 
following removal speed R (removal speed of P in a table) about the removal performance of P compound. It evaluated. 
A result is shown in Table 1 . 

[0025] R= (15-u) / 15xl00/t (1), however t:mixing time (part) 

[0026] 
[Table 1] 
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[0027] The removal speed of P compound of the iron powder of the example of comparison was less than 30% to the 
removal speed of P compound of the iron powder of the example of this invention being 30% or more. 
(Example 2) While one sort which adjusted the amount of addition C to the inside of molten steel, or was chosen from 
from among P, S, and B, or two sorts or more were added, after carrying out water atomization of the molten steel 
which adjusted the amount of addition C, it dehydrated, dried, cracked and classified, and the iron powder of the 
example of this invention shown in Table 2 and Table 3 was obtained. Oxidizing refining of molten steel adjusted Mn 
and Si. 

[0028] the iron powder of the acquired example of invention 70 micrometers of mean particle diameters, and BET 
Specific-surface-area 0.01-0.1m2/g measured by the method it was . About these iron powder, it is mixing time 1 
Considering as the part, the other conditions measured the removal speed of P compound like the example 1 . A result is 
shown in Table 2 and Table 3. 
[0029] 
[Table 2] 
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[0031] The removal speed of P compound of the iron powder of the example of this invention was 30% or more. 
Moreover, sample number B25 which is iron powder of the example of invention which carried out water atomization 
Sample number C01 which is the sponge iron powder which returned the mill scale of an example 3 If it compares, the 
removal speed of P compound is [ the direction of the iron powder of the example of invention which carried out water 
atomization ] large. Since the iron powder organization which did water atomization is the big hardened structure of 
crystal distortion which it quenched with water as this reason as described above, it is thought that it is because an iron 
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elution speed became large. 

[0032] (Example 3) It was filled up with mill scale (iron oxide) and the coke breeze in the shape of a concentric circle 
into the refractories container, and rough-returned by 1 150 degree-Cx40hr. In case it rough-returned, it decreased and 
sulfurizing of the addition of the lime added to the aforementioned coke breeze was carried out. After rough reduction, 
it ground and classified and the iron powder of the example of invention shown in Table 4 was obtained. On the other 
hand, although processing for [ aforementioned ] carrying out sulfurizing was not performed when rough-returning the 
mill scale of the same lot, the iron powder of the example of comparison was similarly obtained except it. 
[0033] the iron powder of the acquired example of invention, and the example of comparison - 70 micrometers of 
mean particle diameters, and BET Specific-surface-area 0.05-0.20 m2/g measured by the method it was . About these 
iron powder, it is mixing time 1 Considering as the part, the other conditions measured the removal speed of P 
compound like the example 1. A result is shown in Table 4. 
[0034] 
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[0035] The removal speed of the iron powder of the example of comparison was less than 30% to the removal speed of 
P compound of the iron powder of the example of this invention being 30% or more. 

(Example 4) the mill scale of the same lot as an example 3 — the same conditions as the example of invention of an 
example 3 - rough ~ the inside of hydrogen gas after returning, grinding and classifying, and 900 **xlhr It finished, 
and it returned (reduction, decarbonization, and finishing annealing are given.), and it ground and classified and the 
iron powder of the example of invention shown in Table 5 was obtained. On the other hand, although processing which 
was performed in the example of invention of an example 3 and which carries out sulfurizing was not performed when 
rough-returning the mill scale of the same lot, the iron powder of the example of comparison was obtained like the 
aforementioned example of invention except it. 

[0036] the iron powder of the acquired example of invention, and the example of comparison — 70 micrometers of 
mean particle diameters, and BET Specific-surface-area 0.05-0.20 m2/g measured by the method it was . About these 
iron powder, it is mixing time 1 Considering as the part, the other conditions measured the removal speed of P 
compound like the example 1. A result is shown in Table 5. 
[0037] 
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[0038] The removal speed of P compound of the iron powder of the example of comparison was less than 30% to the 
removal speed of P compound of the iron powder of the example of this invention being 30% or more. In addition, in 
an example 3 and the example 4, although mill scale were used, since the same result was obtained even if it used the 
iron ore, you may use any. 

[0039] Moreover, it cannot be overemphasized that detrimental objects, such as heavy metal and an organochlorine 

compound, are efficiently removable similarly besides P compound. 

[0040] 

[Effect of the Invention] According to the iron powder of this invention, an iron elution speed is large, and since the 
removal performance of detrimental objects, such as P compound, is excellent, detrimental objects, such as P 
compound under drainage, are efficiently removable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Iron powder for detrimental object removal processing characterized by considering as the iron powder 
containing one sort chosen from from while of S:0.020 - 0.5 wt% 5 and B:0.020 - 0.5 wt%, or two sorts or more P:0.020 
- 0.5 wt%. 

[Claim 2] C: Iron powder for detrimental object removal processing characterized by considering as the water 
atomization iron powder which contains less than [ 4.5 wt% ] and consists of the remainder Fe and an unescapable 
impurity. 

[Claim 3] Iron powder for detrimental object removal processing characterized by considering as the water atomization 
iron powder which contains one sort chosen from from while of S:0.020 - 0.5 wt%, and B:0.020 - 0.5 wt% or two sorts 
or more, and less than [ C:4.5 wt% ], and consists of the remainder Fe and an unescapable impurity P:0.020 - 0.5 wt%. 



[Translation done.] 



http://ww4.ipdl,jpo.go.jp/cgi-bin/tran_web_cgLejje?u=http%3 10/29/02 



CH9H*MMff (J P) 02) & -H ft & 8 < A > <HMHW1WM»* 

#^2000-80401 

(P2000-80401A) 

(43)&HB ¥dsl2# 3 E21B (2000.3.21) 



(51)Inta T F I 

B22F 1/00 B22F 1/00 

9/08 9/<B 

C02F 1/58 C02F 1/58 



S 4D038 
A 4K017 
R 4K018 



W££ *K3R a*«©Sc3 OL d 6 © 





ftH¥10-246321 


(71)tUKA 


000001258 












¥HtlO*F 8 n 31 0 (1988. 8. 31) 




Rwa««p***KJt*ira i ti i S28 














CTC)*W£ 
























CT2)«W# 
















(74)ft8!A 


100099531 








#St± 











(54) imwzm G&mmmm 



(57) 

[jB&^gl P:0.Q2CM).5 wt%. S:0.020~0.5 wt 
%fcJ:l^B:0.02(KO.5wt%<7)rtA^StfiiS lS*fc 
&2SfcLL£^U:&ftfc-rS. C : 4.5 wt% 

7hv4>C&»i:LT{>.J:^U P:0.020~O.5 wt%. 
S:O.020~O.5 wt%fcitfB:0.020^.5wt%<9|%^ 
gtffl* mZtlli2mJ±MflZC : 4.5 Nt%HT* 



(2) 



^182000-80401 



imm<omi 

[ff*«D P:0.02(M).5wt%. S:0.020~0.5wt 
%t>it^B:0.020~0.5 wt%tf>rta»£>gfcr*tS lSifc 

[f££«2] C : 4.5 wt%OT££*U 

[f»£JB3] P:0.02O-0.5 wt%. S:0.020-0.5 wt 
%HXX/B:0. 020-0.5 wt%<Of*ifrt>Mi£tl& lUtt: 10 
fi2SJa±&tffcC : 4.5 wt%J3rF£#WU JSS&Fefc 

[00011 

comtmy*). mz. m^iz^tiiPit^mo 

[0002] 

[fiai<os»]4?§sr*^s^Sf*^*nspfl:^% 20 
[0003] l*>u z.tit>rtim*m^h-}m±. % 

19657-4288 SfcT&oTJRatf^S:. 

1 at> t < tt-eoRfUfefc . pft&faz Mri#*eaara 
t y ym *y £R££-£t „ pfc£*£**»|i*»6» 

[0004] 

[JMHmUi ?&-*-*■■] UPLS*^ 40 

57-4288 n$M£§mztiz^&&ffl±. ^o^ttjae 

. P4l:^<0Rfc£ffifc&*£ 0 . «McW»fe 
[0005] #*+OPft£^**«!l£$& 

* * < b*t* 4 . mm^Mkmmtt z t 

[0006] 



fcftJUUU *mz$3&mtt:. *mi 

P :0. 020-0.5 wt%. S:0. 020-0.5 wt%&£lf 
B:0. 02O-O.5 wt%CT)|*ij&»&jHfft£ I3*fctt2gfc[ 

JUfl&»-C&£. flEfHMi* ^<fct,P:0.020~0. 

1 0 0 0 7 ] C : 4.5 wt%ElT££3f U S&Fe 

iil^U P:0.020-0.5 wt%. S : 0.020-0. 5 wt%*> 
J:t^B:0.02O-O.5 wt%<9rt*>£>§tf;ill> ia££»12 
SfilbMtf fcC : 4.5 wt%«T££-*U SSBFeiSjtf 

[0008] 

h. itcf. |gl<^BB-CJ)4P:0.020-0.5 wt%, S: 
0.020-0.5 wt%i>J:tfB:0.020-0.5 wt%<0rt*>^S 

if iii lmtttMmjLtzttLKmtz^xmw 

[ooo9]gi mmz-\$. mvnztt-t&nmt v 
x. p. s&xv BnftfrhMtitii imttzte2mi 

±£§S?Lfc. P. sfcitfBOTcSli. W&Ti>2U 

ssg£m*u P4t^^)^^i^*ttfis^iio±-r 

[0010] P. fcitfBfOVvfftj&HD^itfO. 

020 nt%5fesr«i, ^sajaissrm^r&^s^^^ 

<. P^^K>**«5Wl^ittlgSr^<-tS5!im* { + 
^T^V^ — P % S % &£VB(D\,vfixfr<?>$rfim 

0.5 wt%srjgi.sfc. mzmmi*.*izimL 
xmi^^^mimmLxm^tzmmL. « 

o««%wl^*ttl&!) 5 fiT-tS. p. s. fcitfBW^ 

FesP, FeS. Fe 2 B*»m^4l:L. BmLfc&fatmfct 

(?>%m%zir&rt-2> z t *&mmAt*tzmffim 
-r* t m<omimsi<t&faX'mbtix ttozttf 

[ 0 0 1 1 ] Z<r>iz#>^ P:0.02O-0.5 wt%, S:0.020 
~0.5 wt%fc±tfB:0.02O~0.5 v&%<r>Ws>L>m!i£tl& 
imtz\t2WXk*ttLtcmitLtt. ttz. P. 
St5±VB<r>jmcDftX\ P<?>7C«*^ Pft&m<F>% 

m#m^&*fo±£^hmtfm>*%wx\ & 

&< t t,PSr0.020 ~0.5 wt%-g-^TtSO* ? ff* H\ 



(3) 



*ff[§2000-80401 



mj±zmatx. mvmztvzmmTb^ 

XlXWklXl>£^U *7h7>fXU:ft. 

1 0 0 1 3 ] it. m 1 «9&BH<D»t*7 hv>f Xb 
6. S2056WC$)SC : 4.5 wt%BlT^^ 

[ 0 0 1 4 ] *T hv-f xmmt. 5.frX*r-fr 

^ti^teH^^^^sAfijat'fto. ^^ajas* 5 30 

[00 15] Cti. *ThWXW|gfc:8c!&5lfflOKfl: 

t*i§£i£*7hv>fx^.?>. c**JbW.5 wt%*fii 

0. tTKS^S ZtrfXZ &\ ZOt: 40 

[ 0 0 1 6 ] *T 1^4 X&ffiOC^ir»£0.15wt%* 

stt-rst. *rh'7^x^fcgt^Bi* { iKh$^ 
mmnmmmmT-rz. zntub. c^wa-sro. 

V^%m.t^rhcr>mtL\\ . C#«£0.15wt% 

0.5 ^OTC-rS-IfctfT^S. 
[0017] Wimj: LXii. Wx-li Si % Hi 
jWMTMu Si:0.02 wt%&T. Mn:0.20 wtXHTtf 50 



2 .0wt%ElT\ Mn:2.0 *96SXFb-tlb£». Sitt, 

bs^ to*t*ot. siaw«a>\ 2 .0 

^mmi:^<m&L. pfc&mn^wmm 

mtmfS-h. ^ Si£Wfi£2.0 wt%fiTFfc-f 

T, NifrffjfcP. 2.0 nt%£iSi.Si:. SifcP8fc*T 

Mfr££fi£2.0 *rt.%WTt-r«»t $^>t x M 
n:0.20 wt%£TF. Si:0.02 *A.%\$Jt-tht. MnfcSi 
<^rfi£ifUJI&Ste PI t CT£ » *7 K?4 X&ffi<9 

htffiTf ^"Cif* U\ 
[00 18]3S3?)f6Hjre&&. P:0.020~0.5 wt%. 
S:0.020~0.5 wt%i3 J: tXB:0. 020~0.5 wt%(7)rt3&^ 

w&ih i a*fc«2amiitxtc : 4.5 wt%mT£ 

4X&ffifcOWCil H J»-&. P:0.020-0.5 wt%, S: 
0.020-0.5 wt%ijJ:tfB:0.020-~0.5 v&%<r>ftfrt>W 
\£tih iS*;tti2Sfcl±£^-ri>gAfcov%T»i, 
m&LtdmKrm^tntXh*) . C:4.5wt 

7jcrhv^X^t^-SS**ov^TJi. l?^L3t^2 
<0^fcRfeft4. %?><r>mvr>*.TY^AX®m 

[00 19] mi. S^fc<fctf&303&B8<O&»ti. Jt 
^Bi«5:0.01~1.0tf/g t-ra^ff^Lv^. 

jfcnmftMXHWX'b&tf. i o^/g ^i@tsfc. 

RjSLT%iAcL^<=5rl»fctf>'C$>S. -U. O.OliVg 

[0020] m 1 . &2i5£V : m3<7)mi<r)&ffi 
It. S^gSrl -lOOO/x- frSfiO* J »*tv , >. 

1000/£m friSxSi:. faWMJM*fcl«).01**/« 
5f^<9H3lIE*fc 1 *SlTt±l- 

[0021 ] 

[HtSW] (^16011) P. S. BOftfrhMtttifzl 

mtt:it2mj±iwsatx. f&fttf^zhfzmmz 
*rhwxLt^ fas. c 

is^MAW%<r)*.TV-?AX&mWz. Khfcit^Si 

[0022] ztih<r>*.T y-?a xm* . *mmm 
«k 900 -cxihr xttumit (wt. mi. ittim 



(4) 



^2000-80401 



#mwmm%tz. -u. p. s. bw^<^ 
t mmt txwmmmftt: . 

[0023] #^*ifc&^fcJt«^&SN;t 
g70xim. BET ffi-Ca^Lfcit^a^O.Ol-O.lrf/g X 

i>ofc„ bet s&l s^Ht«^s^*'xa5ra^ 



[0024] ne>itt:m2&i . p«£15pp« « y y|g 
*?8iR200 g K&flnU 2 tffS&tfbfc. 

PS££5aU:. ^>SE^)PjeSSr. u (pp« ) tl 

x. p<t^nm&mTm&m.R ( ii+opw 

[0025] R=(15-u)/15X100/t (1) 

[0026] 

[fill 







?<m 




C 


Si 


Hd 


P 


s 


B 


O 


W £> 


AOl 


0.001 


0.02 


0.20 


0.016 


0.014 




a 14 


29 


&m 


A02 


0.002 


0.02 


OL20 


0.014 


0.015 


ao5 


a 14 


35 


mm 


A03 


0.001 


0.02 


a 20 


a 013 


a 015 


a 49 


0.14 


36 


mm 


AM 


0.001 


0.02 


a 20 


a 021 


a 015 




0.14 


38 


mm 


A05 


0.003 


0.02 


0.20 


a 46 


0.011 




0.14 


40 


mm 


A06 


0.001 


0.02 


0.20 


a 013 


0.025 




0.14 


36 


5&m 


A07 


0.002 


0.02 


0.20 


a on 


0.42 




0.14 


37 


mm 


A08 


0.001 


0.02 


0.20 


a ois 


0.025 


0.23 


0.14 


38 


mm 


A09 


a ooi 


0.02 


0.20 


0.23 


0.026 


0.23 


0.14 


43 


mm 



[0027] *mm<r>®$nz* Pti&wM&M&tf 

4XLt&. SSSL Mft. -frSLLX. «2. 313 



[0028] ft^tuzmwomi*. ^mzQu 

m. BET £TiI£Lfcit»80.01~0.1-Vg X'b-> 
30 fc. ZLtit><WmiZ^X. SHWIIISrl #fcU *ti 

im^mtmm 1 1 n«t lx pfczmvmmg. 

£«£Ui. *£*£f*2, m^t. 
[0029] 



(5) ^2000-80401 



7 8 



m 


4&S< wlX) 




re 


ISM? 


C 


Si 


iii 


p 


s 


B 


0 


<*/#> 


B01 


a 13 


a 02 


a 20 


a 016 


a oi8 


- 


a57 


60 


mm 


B02 


a 15 


a 02 


a 20 


a oi5 


a ois 


a<B 


0.48 


75 


mm 


B03 


a 16 


a 02 


a 20 


a 25 


a 015 


— 


a*r 


83 


mm 


B04 


a 16 


ao2 


a 20 


a 015 


0.47 




a 46 


78 




B06 


ais 


a 02 


a 20 


(125 


a 015 


a 23 


a 48 


85 


mm 


B06 


an 


a 02 


a 20 


(124 


a 023 


a 23 


a 45 


86 




B07 


aa 


a 02 


a 20 


a 016 


a oi4 


a 05 


a 21 


85 




BOB 


a 10 


ao2 


a 20 


a 015 


a 014 


a 23 


0.23 


89 




B09 


2.90 


0.02 


a 20 


aoi4 


a 017 


a47 


as 


S3 


mm 


BIO 


a oo 


a 02 


0.20 


a 021 


a on 





a 23 


99 


mm 


BU 


a 20 


a 02 


a 20 


a 26 


a 012 





a 2i 


88 


mm 


B12 


a 10 


a 02 


a 20 


a 45 


a ois 





a 22 


99 




B13 


a 10 


0.02 


a 20 


a oi6 


a 023 




a 23 


88 


mm 


B14 


a 10 


0.02 


a 20 


a 015 


a 28 


_ 


a 22 


90 


mm 


B15 


a 50 


a 02 


a 20 


0.016 


a45 





a 20 


97 


$&%m 


B16 


a 30 


a 02 


a 20 


a 21 


a on 


0.23 


a 20 


99 


mm 


B17 


a 30 


a 02 


a 20 


a OM 


a 025 


0.23 


a 20 


90 


mm 


B18 


a 10 


ao2 


0.20 


0.24 


a 027 





a23 


99 


mm 


B19 


a 20 


a 02 


a 20 


a 25 


a 027 


a 23 


a 21 


99 


mm 


820 


4.40 


a 02 


a 20 


a 014 


a on 


a50 


a 18 


96 


mm 


B21 


120 


a 02 


0.20 


0.25 


a 017 


_ 


a 19 


99 


mm 


B22 


4.10 


a 02 


a 20 


a 014 


a 025 




a 19 


89 


mm 


B23 


4.30 


0.02 


a 20 


a 20 


0.027 




a 18 


99 


mm 


B24 


440 


a 02 


0.20 


0127 


a 021 




a is 


99 


mm 


B25 


a 3b 


a 02 


a20 


a oio 


a 12 






89 


mm 


B26 


a20 


2.0 


a20 


a 25 


a 027 


a 23 




84 


mm 


BZ7 


a 10 


ao2 


2.0 


0.24 


a 027 


a23 




85 






m 


mx wt%) 






#^ 


C 


Si 


Un 


P 


s 


B 


0 


(%/ #> 


B2B 


a 16 


a 02 


a 20 


a 014 


a 019 




0.48 


74 


mm 


B29 


a 20 


a 02 


a2o 


a oio 


a on 




0.23 


82 


mm 


B30 


4.50 


a 02 


a 20 


a oio 


a on 


a 05 


a 18 


88 


mm 


B31 


a 13 


a 02 


a 20 


a 015 


a ois 


a 05 


0.48 


72 


mm 


m 


a 13 


ao2 


0L20 


aoi5 


a47 




a 46 


75 


mm 


B33 


a 13 


ao2 


a20 


a 25 


a 015 




a47 


81 


mm 



[0031] xmrnnma. p^wmmm^ 



[0032] ($mM3) 5***->M»fc*> 



[0033] %t>itk.mmtmmm\±. ¥*m 

g70junu BET &Ta^L^it^ffl®0.05~0.20 iVg 



(6) ^2000-80401 

1 0 

* u ttiimmzmzmtm 1 1 m& tx pfcsmw 

[0034] 
[^4] 



m 


#i£< wtK) 


P<E# 






C 


Si 


Ud 


P 


s 


B 


0 


COl 


0.35 


a 02 


0.20 


aou 


a 13 




0.63 


37 




C02 




ao2 


0.20 


a on 


a oio 




a.60 


28 





[0035] ^mmmmi. Pit^Kommm 

900 "CXlhr XittlfMjZ (j§7C. 



mt ixmmcommti. 
[0036] mix^mmttmmmmi.. 

g70/xm. BET SrC»£L*:ifc^ffi«0.05~0.20 tf/g 

U ZtxWWi^tmMimm&LXPte&toey 

[0037] 
[|£5] 





m&( wt%> 


pa» 

(V *)) 




c 


Si 




P 


S 


B 


0 


D01 


0.002 


a 02 


0.20 


0.011 


a 080 




0.16 


36 




D02 


0.002 


0.02 


0.20 


Q.0U 


0.010 




a 16 


27 


turn 



[0038] *mmcomte. pfc-gtocDmrnmi ret 



i>mmttmtfnt>h*:<r>x\ \*fti*m*vc*»x*. 30 
[0039] a*, Piksmcrmiz. m&m. 



[0040] 

pititmcoimb<vmm&)*®tix^z><?> 
x. mwvpfcisw^&tmzyimx < mkx-z 



F?-A(##) 4D038 AA08 AB14 AB46 AB63 BB17 
4K017 AA01 BA06 BB14 BB15 BB18 

CA07 DA09 EK01 
4K018 BA14 BB10 BD10 



